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Early _in Nikola Tesla’s Researches—in Fact as Far Back as_1892—He Discovered a Most Peculiar and Wonderful Vacuum Bulb Phenom- 

ena. The Effect was That, Under Certain Critical Conditions, This Bulb Would Cause a Ray to Be Shot off in the Manner Shown, Which 

Ray Would Revolve or Oscillate Under the Influence of a High-Frequency Current and in Synchrony with It. By Utilizing This Principle, 
Dr. Tesla Believes It is Possible to Produce a Radio Detector More Sensitive Than the Audion or Fleming Valve. 


N the May issue in his article, “True 
Wireless,” Nikola Tesla mentions the 
forerunner of the Audion, a Vacuum 
Bulb, which he used in his earlier ex- 
periments. 

We have been in receipt of numerous let- 
ters from many individuals interested in 
this bulb who desire further particulars as 
to its operation, etc. 

Accordingly, we publish herewith some 
excerpts from a lecture by Dr. Tesla. de- 
livered before the Institution of Electrical 
Engineers and Royal Institution, London, 
February, 1892." 

“I think it best at this juncture to bring 
before you a phenomenon, observed by me 
some time ago, which to the purely scien- 
tific investigator may perhaps appear more 
interesting than any of the results which I 
have the privilege to present to you this 
evening. 

“It may be quite properly ranked among 
the brush phenomena—in fact, it is a brush, 
formed at, or near, a single terminal in high 
vacuum. : : 

“In bulbs provided with a conducting ter- 


minal, tho it be of aluminum, the brush 
has but an ephemeral existence, and cannot, 
unfortunately, be indefinitely preserved in 
its most sensitive state, even in a bulb de- 
void of any conducting electrode. In study- 
ing the phenomenon, by all means a bulb 
having no leading-in wire should be used. 
I have found it best to use bulbs con- 
structed as indicated in Figs. 1 and 2. 

“In Fig. 1 the bulb comprises an incan- 
descent lamp globe L, in the neck of which 
is sealed a barometer tube b, the end of 
which is blown out to form a small sphere 
s. This sphere should be sealed as closely 
as possible in the center of the large globe. 
Before sealing, a thin tube ¢, of aluminum 
sheet, may be slipt in the barometer tube, 
but it is not important to employ it. 

“The small hollow sphere s is filled with 
some conducting powder, and a wire w is 
cemented in the neck for the purpose of 
connecting the conducting powder with the 
generator. ‘ 

“The construction shown in Fig. 2 was 
chosen in order to remove-from the ‘brush 
any conducting body which might possibly 


affect it. The bulb consists in this case of 
a lamp. globe L, which has a neck n, pro- 
vided with a tube b and small sphere s, 
sealed to it, so that two entirely indepen- 
dent compartments are formed, as indicated 
in the drawing. When the bulb is in use 
the neck n is provided with a tinfoil coat- 
ing, which is connected to the generator 
and acts inductively upon the moderately 
rarefied and highly conducting gas inclosed 
in the neck. From there the current passes 
thru the tube b into the small sphere s, 
to act by induction upon the gas contained 
in the globe L. 

“It is of advantage to make the tube ¢ 
very thick, the hole thru it very small, and 
to blow the sphere-s very thin. It is of 
the greatest importance that the sphere s 
be placed in the center of the globe L. 

“Figs. 3, 4, 5, indicate different forms, or 
stages, of the brush. Fig. 1 shows the brush 
as it first appears in a bulb provided with a 
conducting terminal; but, as in such a bulb 
it very soon disappears—often after a few 
minutes—I will confine myself to the de- 

(Continued on page 179) 
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BASES — INSULATION 


Fine black composi- 

tion base suitable for 

detector, fixed con- 

denser, etc. The 

bottom has a cavity 3” x 1144” x %”. Over all 
dimensions 444” x 2” x 1%”, Two holes for 
binding posts and two for fastening down to 
eer table. Post paid.....30c ° 


Knob 14% x % 


Hole through center for 
mounting. 
Post paid 20c 


Knob 11/16 x 21/32 
With 8/32 brass thread- 
ed bushing. 

Post paid 20c 

Contact points, switch levers, 

condenser plating, etc. 


Bakelite panels, about 
Black XX 


19 x 3/16 Black XX 


19 x 3/16 Black XX +. 6.00 


A. H. CORWIN & CO. 
Newark, N. J. 


924 Kinney Building 


PREPARED! 


The lifting of the wireless ban 
finds the Newman-Stern Co, fully 
prepared to meet the increased needs 
of its customers. ; 


Tremendous stocks of apparatus, wires 
and raw materials, accumulated and re- 
served for the day when amateur wireless 
would be resumed, now assure our cus- 
tomers IMMEDIATE Service. 


Ninety-nine of every hundred orders 
will be shipped within twenty-four (24) 
hours following their receipt. 


Present prices are in accordance 
with price-change schedule effective 
ee 20, 1919, applying to Catalog 

Present prices on any item listed in 
Catalog B-2 (Handy-Book) will be 
quoted on request. 


CLEVELAND, OHIO 
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‘4 


* 
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Wh, 
Send 


chemicals. Buy highest quality for low- 
est price. Our unique system of standardization 
guarantees you at all times the most for your 
money. Send today for interesting free booklet 
describing the money-saving, value-giving, N-S 
plan and listing hundreds of chemicals, chem- 
Catalogue | ical glass ware, and apparatus. 


oo psig diane MAIL ORDER HOUSE 

its wireless te apparatus and experi 
Iegters’ supplies, has been urged by hundreds of is patron to 
extblish a chemistry department. In answer we offer what we 
believe to be the most complete amateur experimental chemistry 
in the U. S. Buy where you are always assured of Standard 
Quality, Standard Quantity, Standard Packing, Standard Price, 

THE NEWMANSSTERN CO. 
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Not Toys But Real Apparatus 

the same as used by all operating companies. 

You had better send us your order immediately 

to insure prompt delivery, as this equipment 
will not last long at these prices. : 

110 Volt Hand Generators....3 bars, each $3.00 

4 bars, each 4.00 

5 or 6 bars, each 5.00 

Telephone transmitters with arms, each.. .75 







Good ringers complete with bells, each.... . .50 
Telephone receivers, each................ 75 
Condensers, 2 to 2 M.F., each. A 50 
Induction coils, each......... 50 


Relays, each ....... 


Repeating coils, each.......:......... iil 2l00 
Real complete C.B. wall type telephone... 4.50 
Slightly used dry cells, per.dozen........ 1.25 


Please send money-order or cash with your order 
ELECTRICAL SPECIALTY COMPANY 
Dept. E, 48-50 So. Front St., Columbus, Ohio 

Dept. E, 128 So. 11th*St.; Philadelphia, Pa. ~ 
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scription of the phenomenon, as seen in a 
bulb without conducting electrode. It is 
observed under the following conditions: 
“When the globe L (Figs. 1 and 2) is 
exhausted to a very high degree, generally 
the bulb is not excited upon connecting the 
wire w (Fig. 1), or the tinfoil coating of 
the bulb (Fig. 2) to the terminal of the in- 
duction coil. To excite it, it is usually suf- 
ficient to grasp the globe L with the hand. 
An intense phosphorescence then spreads at 
first over the globe, but soon gives place to 
a white, misty light. Shortly afterward 
one may notice that the luminosity is un- 
evenly distributed in the globe, and after 
passing the current for some time the bulb 


.appears as in Fig. 4. From this stage the 


phenomenon will gradually pass to that in- 
dicated in Fig. 5, after some minutes, hours, 
days or weeks, according as the bulb is 
worked. Warming the bulb or increasing 
the potential hastens the transit. 

“When the brush assumes the form in- 
dicated in Fig. 5, it may be brought to a 
state of extreme sensitiveness to electro- 
static and magnetic influence. The bulb 
hanging straight down from a wire, and 
all objects being remote from it, the ap- 
proach of the observer at a few paces from 
the bulb will cause the brush to fly to the 
opposite side, and if he walks around the 
bulb tt will always keep on the opposite side. 
It may begin to spin around the terminal 
long before it reaches the sensitive stage. 
When it begins to turn around, principally, 
but also before, it is affected by a magnet, 
and at a certain stage it is susceptible to 
magnetic influence to an astonishing degree. 
A small permanent magnet, with its poles 
at a distance of no more than two centi- 
meters, will affect it visibly at a distance of 
two meters, slowing down or accelerating 
the rotation according to how it is held rel- 
atively to the brush. I think I have ob- 
served that at the stage when dt is most 
sensitive to magnetic, it is not most sensi- 
tive to electrostatic, influence. 

“When the bulb hangs with the globe 
L down, the rotation is always clockwise. 
In the southern hemisphere it would 
occur in the opposite direction, and on 
the equator the brush should not turn at 
all, The rotation may be reversed by a 
magnet kept at some distance. The 
brush rotates best, seemingly, when it is 
at right angles to the lines of force of the 
earth. It very likely rotates, when at its 
maximum speed, in synchronism with the 
alternations, say, 10,000 times a second. 
The rotation can be slowed down or accel- 
erated by the approach or receding of the 
observer, or any conducting body, but it 
cannot be reversed by putting the bulb in 
any position. When it is in the state of the 
highest sensitiveness and the potential or 
frequency be varied, the sensitiveness is 
rapidly diminished. Changing either of 
these but little will generally stop the rota- 
tion. The sensitiveness is likewise affected 
by the variations of temperature. To attain 
great sensitiveness it is necessary to have 
the small sphere s in the center of the 
globe L, as otherwise the electrostatic action 
of the glass of the globe will tend to stop 
the rotation. The sphere s should be small 
and of uniform thickness; any dissymmetry 
of course has the effect to diminish the sen- 
sitiveness. 

“The fact thatthe brush rotates in a defi- 
nite direction in a permanent magnetic field 
seems to show that in alternating currents of 
very high frequency the positive and nega- 
tive impulses are not equal, but that one al- 
ways preponderates over the other. 

“Of course, this rotation in one direction 
may be due to the action of the two ele- 
ments of the same current upon each other, 
or to the action of the field produced by one 
of the elements upon the other, as in a 














179 


‘CHARGING AUTO BATTERIES 
will Pay $150 to $250 
Clear Profit Every Month 


The busi- 
More 


All you need is HB Equipment. 
ness is waiting for you—right now. 


cars are being driven than ever before, with 


batteries to recharge, and all new Fords are 
equipped with storage battery. Start NOW 
to get these big steady profits. 


This HB 16-Battery Charger Can Be The 


Biggest Money-Maker In Your Garage 


Recharge 1 to 16-volt batteries or equivalent in 12- 
or 24-volt batteries at once. Current cost 12 to 
15c each. Owner pays 75c to $1.50. Figure those 
profits. Compare them with other branches of your 
business! HB Chargers last for years—sturdy, 
economical, dependable. Finest materials and con- 
struction. Long service with quick, clean, perma- 
nent profits. 


$ 57 Puts This Money-Maker in Your 
Garage on Money-Back Guarantee 


Balance in 10 monthly payments of $23 each. 
Eamings pay for machine. No electrical knowledge 
necessary to install or operate. Uses 2 or 3 phase 
city current. Furnished compere with 2 charging 
panels capable of charging 1 to 8 batteries each. 
No burn-outs or expensive renewals. Nothing to 
wear out or break. Sold on HB Absolute Money- 
Back Guarantee. Order now—you run no risk. Pin 
aS $57 Check to this ad and mail today for trial 
order. 


Hobart Brothers Company, Box 6E, Troy, Ohio 


Successful Manufacturers Since 1893. 
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Telegraph Sounders at each 


Standard Telegraph 25 
Keys at each 


110 Volt A.C. 
Dynamos 


Three Bar.......... 
Four Bar. . 


12 


each 
25 

2 each 
75 

2 each 


For other bargains see pages 90 & 91 


Skinderviken Telephone Equipment Co. 
Abbreviated Address ‘ 
STECO-2118-2136 N. Clark St.. CHICAGO 








send To-day for then 
66 4 W k 9 F ° d” 
Electrical Worker's Frien 
drawings with complete instruc- 
tions for rewinding and reconnect- 
Or write for full particulars of this valuable book. 
SMITH & SMITH PUBLISHING CO. 


An electrical book of 66 motor ‘3 50 
ing A.C. motors. Special at 
1524 LOWRIE ST., N.S., PITTSBURGH, PA. 
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110-¥. TRANSFORMERS 


8 Volt Secondary 


Consumes so 
little current 


will not move 
ordinary meter. 


$1.00 


Postpaid 
No. 10 gives 3 


Only $1.00 
currents — 
12 and 18 volts secondary. Ideal for experimental 
work, A standard transformer, guaranteed. Complete 
with plug, $2.00 postpaid. Order from this ad. 
NATIONAL TRANSFORMER CO., 
Dept. 13, 3124 No. California Ave., Chicago 


Literature describing the above and new apparatus 
is now ready, Also shows the line of accessories so 
much desired by the amateur. 

My knobs are of real hard rubber; switch points, 
binding posts, ete.,, are perfect, polished and plated. 
SPECIAL 
Round Dials for Condensers, Variometers, etc., made 
ef hard rubber, the handsomest thing you can put on 

your set. Send 3c stamp for Bulletin, 


J. F. ARNOLD 
2082 Lexington Ave. Near 125th St., 
Established 1910 


N.Y. 





“The Livest Catalog in America” 


Our big, new electrical cyclopedia 
No. 20 is waiting for you. Posi- 4 
tively the most complete Wire- 
less and electrical catalog in 
print today. 180 Big Pages, 

500 illustrations, 300 in- 
struments and_ appara- 

tus, etc. Big ‘‘Treatise 

on Wireless Teleg- 

raphy.’”’ 20 FREE 

coupons for our 

160-page 

FRESB 

Wireless 


Course 
in 20 les- 
sons. FREE 


measures 544”. 
Weight % Ib. Beau- 
tiful stiff covers. 


Send 6 cents in stamps or 

coin for which we will send 

our latest Cyclopedia Catalog 
No. 20 as described. 


ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 


TELEGRAPHY 


Both wire and wireless, and Station Agency arnt 
thoroughly and quickly, BIG WAGES NOW PAID, 
some of our recent graduates procuring $138.00 per 
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school the oldest and}: st—annual enrollment 600 students. 
Endorsed by railway,telegraph, wireless and governmentoffi- 
cials. Expenses low—chance to earn part.Catalog free. Write. 


DODGE’ INSTITUTE, 22nd St. Valparaiso, Ind, 








WIRELESS IS SIMPLE 


when the Summers’ theories of wireless are 
applied to wireless systems, transmitting and 
receiving apparatus. Will advance the wireless 
art by leaps and bounds. Get on the right 
track with your experiments. This booklet 
should be in every home and school. United 
States and foreign copyrights. Price $2.00 reg- 
istered postpaid to any part of the world. 

Address FRANK E. SUMMERS, Memphis, Mo. 
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code, and to make a big bundle 
we will send a Ford joke book, 
Parlor games, etc., all for 10e. 
Dept. 72, American Toy Co., Lowell, Mass., U.S.A. 
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series motor, without necessarily one im- | 
pulse being stronger than the other. The | 
fact that the brush turns, as far as I could 
observe, in any position, would account for 
this theory. In such case it would turn at 
any point of the earth’s surface. But, on 
the other hand, it is then hard to explain 
why a permanent magnet should reverse the 
rotation, and one must assume the prepon- 
derance of impulses of one kind. 

“As to the causes of the formation of the 
brush or stream, I think it is due to the 
electrostatic action of the globe and the 
dissymmetry of the parts. If the small bulb 
s and the globe L were perfect concentric 
spheres, and the glass thruout of the same 
thickness and quality, I think the brush 
would not form, as the tendency to pass 
would be equal on all sides. That the for- 
mation of the stream is due to an irregu- 
larity is apparent from the fact that it has 
the tendency to remain in one position, 
and rotation occurs most generally only 
when it is brought out of this position by 
electrostatic or magnetic influence. When 
in an extremely sensitive state it rests in 
one position, and most curious experiments 
may be performed with it. For instance, 
the experimenter may, by selecting a proper 
position, approach the hand at a certain con- 
siderable distance to the bulb, and he may 
cause the brush to pass off by merely stif- 
fening the muscles of the arm. When it be- 
gins to rotate slowly, and the hands are held 
at a proper distance, it is impossible to make 
even the slightest motion without producing 
a visible effect upon the brush. A metal 
plate connected to the other terminal of the 
coil affects it at a great distance, slowing 
down the rotation often to one turn a 
second. 

“I am firmly convinced that such a brush, 
when we learn how to produce it properly, 
will prove a valuable aid in the investiga- 
tion of the nature of the forces acting in 
an electrostatic or magnetic field. If there 
is any motion which is measurable going on 
in the space, such a brush ought to reveal 
it. It is, so to speak, a beam of light— 
frictionless, devoid of inertia. 

“T think that it may find practical appli- 
cations in telegraphy. With such a brush it 
would be possible to send dispatches across 
the Atlantic, for instance, with any speed, 
since its sensitiveness may be so great that 
the slightest changes will affect it. If it 
were possible to make the stream more in- 
tense and very narrow, its deflections could 
be easily photographed. 

“T have been interested to find whether 
there is a rotation of the stream itself, or 
whether there is simply a stress traveling 
around the bulb. For this purpose I 
mounted a light mica fan so that its vanes 
were in the path of the brush. If the 
stream itself was rotating the fan would 
be spun around.: I could produce no dis- 
tinct rotation of the fan, altho I tried the 
experiment repeatedly; but as the fan 
exerted a noticeable influence on the stream, 
and the apparent rotation of the latter was, 
in this case, never quite satisfactory, the 
experiment did not appear to be conclusive. 

“T have been unable to produce the phen- 
omenon with. the disruptive discharge coil, 
altho every other form of these phenomena 
can be well produced by it—many, in fact, 
much better than with coils operated from 
an alternator. : 

“It may be possible to produce the brush 
by impulses of one direction, or ‘even by a 
steady potential, in which case it would be 
still more sensitive to magnetic influence.” 

Fig. 6 shows:a practical application of the 
Tesla bulb. The bulb itself, as will be seen, 
is excited by means of a Tesla high fre- 
quency alternator which, in turn, is con- 
nected to the primary of a transformer. 
The ‘secondary of the transformer is 
grounded at one end, while the other_end 
of the transformer connects with the Tesla 
bulb. ; 5 

Dr. Tesla, in an interview, stated that 

(Continued on page 184) 
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HB Electrical Motors Save. Power—Get Ball Bearing 
equipped HB Motors, as they save you a substantial 
sum each month on your power bills. Absolutely 


they are trouble-proof, economical, amply designed, 
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They substantially lower your power costs, 
install and operate, 
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*¢ The National Authority on Electric Wiring for Twenty-Five Years ”’ 


All You Need to Know About Wiring 
is in the Latest Edition of 


‘*‘ Standard Wiring ”’ 


HIS year’s edition, completely revised 

to date, is the only accurate book on 

electric light and power wiring and 
construction published. 


The National Electrical Code, with all its 
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two or three-phase. The latest Code Rules 
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the best way to use the bulb for such ex- 
periments is when the shaft of light is in 
the position as shown in Figs. 5 and 6, at 
rest, but in a state of equilibrium incon- 
ceivably delicate. ' This is fully described 
above in Dr. Tesla’s lecture. The inventor 
states that in such a condition, the shaft of 
light is marvelously sensitive to magnetic 
disturbances. Dr. Tesla informs us that a 
toy permanent horseshoe magnet not longer _ 
than 14” and with its poles %” apart could 
with ease throw the shaft of light out of its 
normal direction across the whole room. In 
our illustration, an electromagnet is shown 
a few inches away from light ray, and we 
can imagine a slot in a screén in such a way 
that normally no light falls thru it. If, 
however, very faint radio-telegraphic im- 
pulses surge thru the electromagnet, the 
light ray will immediately become displaced, 
and will fall into the slot. Inasmuch as this 
shaft of light has no inertia, it will follow 
exactly the dot and dash impulses surging 
thru the electromagnet, no matter how 
rapidly they take place. They can then 
either be read off by the eye, or if desired, 
can be registered upon a fast moving film. 
This method will, of course, only be used 
where the transmission is made at high 
speed, and where it would be impossible for 
an operator at the receiving end to follow 
the dots and dashes with the eye. 

The method shown by us in Fig. 6, of 
course, represents only one. Many others 
can undoubtedly be evolved to use the Tesla 
bulb to advantage. 
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